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ELECTRICAL  ATTRACTIONS.
[ART. 437
436. Three orthogonal spheres. Let ABC be any triangle; a, I, c the lengths of its sides. Let AF, BG, GH be the perpendiculars drawn from A, B, O on the opposite sides. Let 0 be the orthocentre. Let us describe three spheres with centres A, B, C and radii a, p, 7 such that the spheres taken two and two are orthogonal. Then since the square of the distance between the centres of two orthogonal spheres is the sum of the squares of the radii, we have
Let the chord of intersection of the circles whose centres are A, B made by the plane -of the paper intersect AB in S.   Then
'The point S therefore coincides with H. The three chords of intersection of the •circles, taken two and two, are therefore the three perpendiculars AF, BG, •Cff. If the lengths of these chords are respectively 2/, 2g, 2h, we have af=py, each of these being twice the area of the triangle whose base is BC and altitude/. •Similarly bg = ya, ch=a(3.
A circle can be drawn about CFOG, hence AO . AF=AG.AC=ibc GOB A
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Thus the systems of points (0, F), (G, <7), (H, B) are each inverse with regard to the sphere A. Similar results hold for the points in each of the lines through B and C.
Let us place at the points A, B, <7; F, G, H, quantities of electricity respectively equal to ea, e/3, ey, -ef, -eg, -eh, as explained in Art. 423. Also, since F and 0 are inverse points with regard to the sphere A, we place at 0 a quantity of electricity ti = ef.ajAF, (Art. 397). Since AF.a = 2& where A is the area of the triangle ABC, we find fi=ea^7/2A. It appears that O is a symmetrical function of the radii of the spheres.
It follows that any sphere, as A, is a level surface of zero potential of the particles placed respectively at (B, H), (F, 0), (C, G) while its potential due to the particle placed at its centre is c. Each of three spheres is a level surface of potential e of the seven particles placed at A, B, C, F, G, H and 0.
Let the external surfaces of the three orthogonal spheres be the boundary of an insulated conductor charged with a quantity E of electricity, then the law of distribution may be found by Green's method. If p be the surface density at any point Q on the external surface of the sphere A, we have by Art. 401
where t is the tangent drawn from F to the sphere A.   If we wish to express our results in terms of the radii a, /5, 7, we may prove that
The potential is e and the quantity E is
437. The law of distribution on three orthogonal spheres may also be determined very simply by inversion. The three coordinate planes xOy, yOz, zOx are level surfaces at zero potential of eight points, four of which are represented by

